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1 . . . STTZL PLATE STRUCTURE 
2.. .frtRKl-rC SINGLE STRUCTURE 

3...n:R31TE - HARTENSXTC CGMPOSITC STRUCTURE 



(57) Abstract: A steel plate having a chemical composition in mass %, 
whcreij) contents of C, Si and Mn arc 0.15 % or less, 2.0 % or less, and 
3.0 % or less, respectively, wherein contents of P, S, Al and N are speci- 
fied, and wherein Cu is contained in an amount of 0.5 to 3.0 % ,or at least 
one of Cr, Mo and W is contained in a total amount of 2.0 % or less, and 
having a composite structure comprising ferritc as a primary phase and a 
martensilc phase in an area % of 2.0 or more; and a high tensile lioi rolled 
steel plate, a high tensile cold rolled steel plate, and a hot dip gah'anized 
steel plate comprising the steel plate. The steel plate is excellent in press 
formability, and also has excellent strain aging hardening characteristics 
wherein A TS is 80 Mpa or more. 
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C :0.i5%i;XT. Si : 2.0%J!ilT> Mn : 3.0%^ilT«!: P, S . AK NSrE®^ 
Utl0^X\ Cu : 0.5~3.0%> ^tztt Cu Mo, W(D ^> hcO 1 mt.tlH 2m&.± 
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• ^fc. 4#<^:sF5-24979-§-<i^^(Z:fi. C : 0:08 ~ 0.20%. Mn : 1.5 ~3.5% ^-^J?;^ 

{Cf5^$tT/;/t?&^^^^{i. l»iEj^§ie#CO;^^5fe!Iiim-e400~20.0'C(?>ia^$5ffl^*?^ 
TfcSo L^^L/.f;DSb> #<2k¥5-24979.-^<2.i^fgtCfBife$;}xfci!l:KTfi. 
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m^it. #^¥8-23048 -i-<i5t#{e:f:i, C : 0.02—0.13%. Si : 2.0%UT. Mn : 
0.6 ~2.5%, soLAl : 0.10%i^;^Tx N : 0.0080~0.0250%^-^t?^^^ llOO'Ci^Jl 

#^3jZ8.23048-e-<^5r$8^^:|5^^Hf^:S^ffT'i^5t^i^fc^P3tST♦^*. 

mmt-i-^mmm§'^i^-^^mm(ommyjmmm^tix\^^^o rco^^^j*. c ■ 

0.05%&.T. Mn : 0.05~0.5%. Al : Q.l%eXT. Cu : 0.8~2.0% ^-^tp^gj^ 7 ^ 
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^t)^mM^tlX\f^^o ^cD::^?fett, C : 0.01~0.08%^'^;^^, Si. Mn, P, S. 
AU N<Sr5@jE4i: bfc 5 ;iT% Ct. W. Mo (O imt.tcit2m&.±^^w[X'0.Q5 

. -^fc. '^m^\\-\9991^%<lk%\Z.\t^ C : 0.03~0.20%^-^;^^. Si. Mn. P. 
S . Al Ufc 5 Cu : 0.2~2.0% h B : 0.0002—0.002% ^-^i^^. 5: 

^ ^^^mii^. y^i^y^ h^^mtl^. h^m2^t-t^^^mmx 
J«^*p3§mOAn~Ari^^,^*-^<D)!i.S^T?l~10s ra^^^b. ^(D^lOX^y s 
Ui±Of<&4pjt^T??^*P b. aso-Ci^ATomftT^^iSj^ r t ^!i^mtLX\f.\^. 

^(DXo Kmmu.m^35o''c&.T t^f^^i&uici-^t. mmm^(Dm'^7!t'^i^% < 
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mi^ti.. iiaE^Hi^tD cu ^^-^WLTs ^hi^-bu:^x, mm&m.^y h 

JblBUytm^fi Cu <^-^*^fev^^^R^^:*3V^T >b®i 5 c: t bfco Cu Kf^ 

X.X. Mo. Cr> W(5?5 *><^ lM*fc«2S4Ji±^-^;g-L. mm^-P^^-f h + 

^^Ir^VN/c'Lfco :iOjm*Dflft^<^ii^^»Wai«, Mo. Cr. W<D^-h<Dl 
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» 

C2) (1) Jc*3V>Ts kfBiK^*'5^MIP9^X-fc'5 7'i^;^J5fe?l^tt(c:^;Jx. d^oA 
TS : 80MPa il^JrlCl/^fc S3l.0#M'fl::#'l4i-'®tbfc^Pltg„ 

(3) (2) lC*5V>-CW4%T% C : 0.15%aT^ Si : 2.0%|jjlT. Mh : 3.0%^^ 
T> P : 0.1%i^AT. S : 0.02%ii^T^ Al : 0.1%J^JtT. N : O.OlVoUTs Cu- : 0.5 

(4) (3) l;i*5V^T. mwd.mm^m^^hK. KS%T% ^Al^-CSi^ 
. ■ : Ni : 2.0%UT. 

(5) (2) ^^:*5V^T. WA%X'. C : 0.15%|^AT> Si : 2.0%JiJlT> Mn:.3.0% 
J^^Tx P : OA%^r. S : 0.02%i^XT. Al.: 0.1%JiiTx N : 0.02%t;^T^-^;9^, 
^ e>tC, Mo : 0.05~2.0%s Cr : 0.05~2.0%x W : 0.05~2,0%O p ^jj^^bilf^tt 

80MPa sj.±\zfi:^^f^^mi[:,<i^i&i^mtitcmmo 

(6) - (5) tCjoVXT. BUfEil&fife(-APx.^ Wft%T'. Nb. Ti, VOp*, 
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(7) n&%X\ C : 0.15%ieJlTs Si : 2.0%&.T. Mn : 3.0%J^jlT> P : 0.1%]^ 
T> S : 0.02%^T. Al :,0.1%^ilT^ N : 0.02%^T> Cu : 0.5~3.0% 

A) ~ (Ari^^.^) <D'^k^^Xi^mv.'.^^&mx'i-r-2osm^i^i^fci-ipi 

(8) (6) ^^:*5V^T. tfilEli ;^ ^ . MA%X. C : 0.15%JitTv Si : 2.6% 
J^T^ Mil : 3.0%iJiT. P : 0.l%^Ts S : 0.02%iUT^ Al : OA%&.T. N : 
0.02%eiT^'g-^> ^hi^. Mo : 0.05~2.0%. Cr : 0.05~2.0%. W : 0.05~ 

2.o%(D5 ■b:e»^feJif^tL./cia^fc«2fii^±^'g^ff-r'2.o yo^^-^r-a^u. 3t>s 
v^^i$e)^^:.Nb\ Ti. v<Dt)h<Dimi^tci-i2msx±t:^tix2.o %ut^^\^. 

(9) (7) ^fc{i (8) JC*3V^T. SQIEti:JiffflE^<^)-$B^/cti^§l5;iS^ mm 
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(10) (1) Jii*5V^T. ^f5^*R;&5?i^Mli*!RT'fcS. y'i^:^m^mi^mti. 

ATS: 80MPa ^ ?|B#?i)5l'fbJi#t4tC'RnycipgSo 

(11) (10) ^C*3V^-C. mUmm\^^U^X. WM%X\ C : 0.15%U>^T. Si : 
2.0%UT. Mn : 3.0%^T. P : 0.1%£JIT> S : 0.02%UAT^ Al : 0.1%4iJlT. 

N : 0.02%^T. Cu : 0.5—3.0%^-^^, ^ XU^^-^m^^H^Tb^bti 

^m.^i:^-r'^^t^^mti-^. yi^P^m^^KUh. *^oATS :80MPa 

(12) (11) i;i*3VN-c. gFfBmfi&l-;!3P;t-c$ bJt. Sf4%-T?. ^Ai¥~c?¥ 

AS¥ : Ni : 2.0%&LT 

Bm : Mo<D^ibo:>l 2 « Sr-a-H-T-2.0% ^^AT 

;i>^oATS : 80MPaiiiJiJC3^j;^3l^5a«M'(b#1-4t-imfc|fi<fe<55iP3tjRo 

(13) (10) ^c:*3V^T^■ M1Em«t}J:*D;lT. C : 0.15%£^T^ Si : 
2.0%JMT, Mn : 3.0%UT. P : 0.1%iiAT. S : 0.02%^T. Al : OA%UT. 

N : 0.02%J!^T^-a^^ ^ bJ-^ Mo : 0.05~2.0%. Cr : 0.05—2.0%. W : 0.05~ . 

(14) (13) ^^:*5\/^T. BiilEm^lciDx-c^ tjtc, Kft%"es Nb. Ti, V(D0 
•b(Dlm^tc^t2m]^±^^$i■X2.o%&.r^^^i-^::.t^!^mti-^. y'u 

::^^Mmzmti. /&^oATS : SOMPa IJAitdTit 5^fi#^S!'ft:iRFtelCffiixfc^:ge„ 

(15) K4%T% C : 0.l5%&.r. Si : 2.0%^T. Mn : 3.0%U^T. P : 0.1% 
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UT. S : 0.02% J^Tx Al :.Q.l%&.T. N : 0.02% ^T, Cu : 0.5 S.O%t:^^, 
Ai^ : Ni : 2!o%iiiT. 

Bl¥ : Cr. Mo (Do h<D 1 m^tcii 2m^^nX'2.0%UT . 

C?| :Nb> Ti. V<Doh(Dim^tci-i2m}^±^^nX-0.2%UT 

A^O ATS: 80MPa S^B#^.0!-fb#ttt::-®nfc:^®^«OM5ii*' 

(16) (15)- (C*5^^-r. Ml5j|a^C5li^7 7lcf^XL-C. ^*%T% -C : 0.15%iJjC • 
T. Si : 2.0%^T^, Mn : 3.Q%^^T. P : 0.1%.E;T, S : 0;02%^Tx Al :". 
0.1%J^rF., N : 0.02%i!siT^'^^. ^ h\t. Mo : 0.05~2.0%, Cr : 0.05~2.0%, 
W : 0.05~2.0%(^ p 1 a^fcfi 2«J^i:$r:^t+T-2.G%ie*T'^^ 
L.. fc^VN}^^ bfCNb. Ti. Y(D^h(Oim%t^\t,2m\ik±:^^%^X2.0%^T 

(17) . (15) ^fcf* (16) icj3v>-c, .tfjiBW^ifp^flEM^i^ mmmu(DMm.m^ 

900°CJ^i±. tt±tfiEMifi^Ti£^^700'C]^;l±. !9 ia^^800t:i^AT<ir "T 5ii 
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(18) (15) ^j:v^b (17) cov^-rH*^^::}3V^T. HulEfiraJE®0-|f|J*fc«ik|f|5 

(19) (2) (6) (D\,^-rifit^\zm^(DmMmm<Dmm\^MM^i'^i^^^ 
TS : 80MPa ]^±\Zfj: ^^v^^m<\:.<^^\^^^timmM^ib'^ ^ 

(20) (10) J^^v^U (14) (^v>-f tL;6^c:|S«50;«^j!2iP3*S0^1SJ-^ii!ffirp'feo# 

TS : 80MPa :iUJblJ:^.? SM^^«M'fk#14l-^:h.fci^S!l!lE|'p^i6o #^9*^0 

(21) Ka:%T% C : 0.15%^T> Si : 2.0%UT. Mn : 3.0%SX.T. P : 0.1 %Ji^ 
T> S : 0.02%]eilT. Al : 0.1%&.T. N : 0.02%^i^T^ Cu : 0.5~3.0% $r-^;^^. 

Ail : Ni : 2.0%4^T. 

BP : Cr. Mo O 9 -^(^ 1 m^tzn 2mt:^nx-2,Q%^T. 

cm : Nb, Ti. 0 l^*fci« 2 m^^^^-h^-a-ff -e0.2%i^;^T 

tii^?T0^1-^ r ^ 7°^';^^^fe?f^tt^^:Mi^^ ;e)^o A T S : 80MPa . 

(22) (21) (r*5V>T. «tFlE#5ltgtCft:iT, C : 0.15%JJiT> Si : 
2.0%ja;LT, Mn : 3.0%Ur. P : 0.1%J^T. S : 0.02%iUT. Al : 0.1%J^T. 

N : Om^/oUT^-^^. ^ btC, Mo : 0.05—2.0%. Cr : 0.05~2.0%, W : 0.05 ~ 

2.0%O 5 ■b^i^b^fmfcl a^fcf*.2fIi^±iSr'g-|+T'2.0%RT-^^L, foSVN 
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(23) (21) ^fctt (22) ^^:*5V^•c. mU^^miK. ^'T*. 700^ 

(24) (21) /j^V^U (23) ^DV^■rtt7)^C*3^^T. iirlS^iiM0&iC)ot^a3l^ttl/\ 

§is*s^®tc?§]ti!M^b'^o # jl^?F^^Lfe(^•b^ futfij^BitMiafeo i^jio-a-^-fb^ 

(25) (21) /^i/^b (24) <DV^-f-l^;^|^i-*5V^Ts Buf5^M;e>^> Buf5M^W-r-5 

(26) (7) ;^^v^L (9) <D\,^-rti^^i^m^<Dm!}i&mm(Dmm:^mi^^^nhti 
itx^^m^m^-t^:^ t^'j^mt-t^^ y'u:^j^mmzmti. ;&^oats :8o 

(27) (15) ^£V>L (18) ^^V^-m^^^;l|E4fe(D^^M^it5<75M5t;^?£{c:J; 
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(28) (26) ^itiit (27) ^c:i5V^x. MIBi^MIS^^o t ^^it!^m. 

m 1 fi. "j-mM-^MM^^co ATS tmm mmm) m.^(omm!:.^^i^i- 

Cu COl^^ ^ ^i- iJ'' 7 7 ^ b 
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' <HATSI1100MPa)JJL_b-T?feSc CI (^^^St!! J: 19 ^{^f&J^b ^> -h# AY 
S: 80MPai!^±;iiS#bH^ r <i: (il^ 9 ^ X*^ J^.tVN„ A Y S ift^SlBU^t^P^ 

{:>^5i^coii^p»;^^9icL^ .AYs=: { - mmmn(Dm 
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^fi%T% C : 0.04%. Si : 0.82%. Mn : 1.6%. P : 0.01%. S : 0.005%. 
Al : 0.04%. N : 0.002% Cu iSrO.3%. 1.3% t UfcMfife^^-T 5 • 

LT. Um.^-y=>^=7-< b^tgjO^b^^^l' h <^?1t■g'j|a^ilr:t-r 

^^as ^ ft b ytm § 1 5i 5^ ^ T s HT . m^m^m ^ti\'^m^(o^\m.^^T s 
t(D^ (= (f^*a3Ei^cD§i5i!S^TSHT) - {"f-^mmmttscDBmm^T s) ) 
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A^^0.3M-^%(Om^i^i-i. ATS : 80MPa5fe^"efe "J^ ^tgMJSI :7 or 7 h 
*PLs ^O^. 450'Cx 1 h<^3-ryV^ffiil9^^^S^iiteL^'b(^T-fc^« r 

m-2-/}^h. ATSfi. mtiiG:mumt^±^-t^ t tiii^miiQ-r^j!)^. ^(DmoM 

2)S150 "CJ^AJiT-ATS : 80MPaiJX±(c;:t^]^VN|iB#^^^^t:i|#'tt;6q#f,no w <ir 
;6S;b^^<5o ?^Cio. Cu^^m7!)>03MA%<Dm'^iyi'i. A T S : SOMPa ^J^T-fe I? . 

m^mt^-^. mM.^y=^y^ h+-^j\^7'>"^^ vt>h-7:i^'7^ vm^tx^. ^ 

{^JtYR (= (|^f^§S$YsV§|3S3^^TS) XlOO %) ^5QSQ%t\^fcm 
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:Kmf^Xit^ X (%) ={(d-do) /do} XlOO -Vi^ltito TtfcjS, do:?;] 

:7:n^^ h (a> +:t—:^Ti--< h (7) (D2t-I^-C<^<5^^'=f^te:, ytiteicuijs 
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^tz. Cu^^iDUv t^U^y^y-^ Yo^m^^Ul^t bfcip^ 

X^6o 

*:BPjo#*iMi9tgf4. mmTi)^. h^t. mmmx±mwtizMV2%si 

^2^gi:U-C. :*:^P^X'(4, -v-yu-T^vf-^ h^, ®^^T*^,mili5tC>?j- L 
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C : 0A5%&iT 

Si : 2.0%&k-r 
Mn : 3.0%UT 
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P : OAO%^T 

3(40.010 %UTt-r^(Dmi--^L^\ 
Al : 0.10%iJAT 

^:^m.l^'^t^'^i\^-1r^. ^(DliLib. Al f40.io%j;jlTt-PS5£bfCo ^tcde. * L 
< {i0.01%Si-b-efcSo ^/c. .:$:|gPJT'f4. Amg^4i>L^©J3i£^:;&fe{ci J; ^S^lS! 

N : 0.02%^T 

H^5i'fb-^3iB#^0!'fbiT:-ii^O3i^**i*O^^57nm-efcSdS. 0.02%- 

<t 9 y'i^:^}^m^<D\^±t^^:^^ti^m^\zm.oi%^Tt-t^<oi!i^mmx'h^o 
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Cu : 0.5~3.0% 

mmX'i-i. fct^^^m-mi^m^i^^mt^^Xh. ATS : 80MPal^±O 

v^AT s t^ntcy'u::^f^m^t^m±^'i^^fc^icit. Cu fii.oT-a.syofoiaa 

Ail : Ni : 2.0%^T 

cm-.m. Ti. VCD$*,Ol@^fc{:i2Mii;J::<^-a-W-T?0.2%J!^T 
Am : Ni : 2.0%iJAT ' ' 

Am : Nif^. Cu»NFJC#!l+^*®tC||^i-S^®:5^|5|&OB3&JhfcW5a)^jJ,7C^T- 

BS* : Cr. Mo <75 5 -^^^ 1 ®* fc(* 2 a^-^f+T'2.0%WT 

BJ¥ : Cr> Mo«. V^-f ;j^ t Mn i: y^^y^ h + -^/^x ^^i^-T hfJ^li 
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'^m^<05g^*i£5ii-^)f^ffi^^UT*5«9, i£i>gJc:f&D't^-C-#6o Cr. Mo (D 
-5o ^(DfcHb. Bm : Cu Mo (D y ib(D im^tci'X 2 m^-^UT2.0%&.Tim^ 

Nb> ti. Y(D^ibcoim-^f^n2mu±^^fix-o.2%m:^x^m-th •:fU 
^fc. :*:^P^T'f*. Ji13L/cCu. fcSVS*^ bt-±l3 bfcAS^~C^<7? 5 
<D imt.tci-i2miiJ^±O0^^iZ<-t^X. Mo : 0.05-2.0%. Cr : 0.05~2.0%> 

w : o.o5--^2.o%(D ^ h7!)^bmi-ititc 1 meruit 2m]^±^^nx2.o%&.r^^ 

fe-5V^^i$ bJ-Nb> Ti. V(D5 ■b(^ia*fc:(i2@U^JiS:'a'l+T'2.0%iJ^T 
Mo : 0.05~2.0%. Cr : 0.05~2.0%, W : 0.05~2.0%(^ 5 fe??)^ 1 ^ 

Mo. Cr. wm^Tt).h. m^(Dm^mMit^m^\^m^'t^7i^^x\ 

ATS : 80MPa J!^A±0§l3i5i^<Dig;!JtI;iq#e,n5o ^n?>5c^<3C)-^«2i)S^tL 

^fL0.Q5%^mx\-t. ^m^-Bf^mmi'^. mm'^m^^it^^xh. ats-. 

80MPa l}J.±(D^\mU^(Dmi}m'^htl^J:\f\ —-^Js :Lnh7tm<o^^-&t^^ti 
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Ci\ Wfi: Mo : 0.05~2.0%^ Cr': 0.05—2.0%^ W : 0.05~2.0%(^tBHtc:P§^i- 
■a ^4 <7) -g-ft 2.0% a T PfiS b fco 

"Nb. Ti. vf*, \i;^-rMmimm^%m-vi>^ . 'Z^mKj^^\:^mmvx^^x' 

m.\t^i)^^m^tk1m^\i^^. ATS : SOMPe iJZJi<D?|§g^$(©tS;f30;6M#b^x5o 
U;e)^ L. Nb. 9 ia^fe« 2a.^Jb^'a-|+T'2.0%;@;i-r-g-*-r5 

±m\^tL7tm^^\^. Ca :0.1%iftAT. REM : 0.1%iJjlTO 1 ffi* ftfi 

2m^-&'fe-bT^ J;•V^o Ca, REM J^tV.^-fH t>in-^E«^ O?^ ft! $011^^51 UT Jilt W 
tp]±{:i.^^i-'57C^-Xrfcao b^^Ls Ca:0.1%. REM :.0,1% ^-^rtL-etbjgx. 

^fc. •^jx^'r^^-^^ hmk.'<omM,i3^h. B : 0.1%eATv Zr : 0.1%^^^•T^5■b 

i^t bXf*. Sb : 0.01%iJ;lT. Pb : 0.01%iiiTx Sn : 0.1%UT. Zn : 0.01%J^Ts 
Co : 0. 1 %)^r.i!imm T- # S . 
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±t&\.fcmu m^^y-y") (DMm^m-xt <\zm'&-r^>z^m\tfii\^t^^ 9oot: 
:^ y zf-mm^^ s. R T « . cu ^-r Mfife <D Kit ciii^m<ommx^ 
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~ (Ar}~MMM) <D^M.^^X<D^i>^-^tzi-iWi^r^l smfMX'lt. :^—:^T-r^h ■ 
:t~:^'ri-^ V^^y<—y-^ hK^Mi^. y h t-^^^Tly^-^ h(0^^ 
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^1:%T-, C : 0.04%. Si : 0.02%. Mn : 1.7%. P : 0.01%. S : 0.005%. 
Al : 0.04%. N .: 0.002%^-^WU. Cu SrO.3%. 1.3% t^ithtzM^^^-t^iy 
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^» b5IW^ti^Sr:*«)fc„ 3IB#^?l^bm4tt. ^S^tRcD^^T** L^Tc i: l^l^ic. 
(214 (c. i^mmmco AT S ,t3,1i^-B^0:l^#E?^^<59P^fcjoJ:{^f Cu-g-^ic^j^ 

-^^4:650.3^3:% V^■f tH^S^^il#6«a£^-Ct> A T S : 80MPa^ 
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(8oor) ;{)*b3o'C/ s (^?^^PJt^T'^?&*-e?^*^bfc%©^lr^v^ys:o :ii%hm 

;6Sl50'Cie;^_h-t?AT S : 80MPa t V^ ^ i^V^M^J?b®'^b#tt3^5#^i^S i jJS 

>**ii:U. P^t^tJtiYR (= (.P*i^^5t$YS/5l3g3S^T S) X100%) ^50~ 
;i ^:?|tai);t„ :^l£tf^A«, ;i (%) = { (d-do) /do) XlOQ/x:^t>t^o 

7!>^iS:<^£^XhlSi\,^xm.^mn\^XV^:b^t7!)^t?ib>;b'o Cu -^^S:;dS0.3 
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mmxi-i±< Mfe b-in:^j::^^-:>fcoi&ui$.x(Dnmm^xoxmwm cu/!)^^iiiir 
cu^^;?jDu m.^t:'^ ^^-^ v+^^x^'ri^-^'^ v(D■^^mMt\.fz.m■ 
. :^^m<D'^mmmt. mmK ^z^y^ h:fi^, mm0x2%^±(D-^ji'T>' 
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C : 0.15%£AT . ' 
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Si : 2.0%Wr 
Mn : 3.0% J^T 

dOfcib. :$:|gP^X'ti Mn(i3.0%aT{^:PI^LfCo T'i*;^ J; 9 L < {^1.0% • 
P -. 0.10%aT 

S : 0.02%gAT 
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Al : 0.10%aT 
N : 0.02%^T 

N{i. mmtsiih'<''mv^tibmtxm^(D^&^mM^'±^7tmx'h^i!)K 0.02% 
^mx-x^^-r^t, m^'p\^mt'wmiM\^. ^tn^x^ommcom^^. ^^^^ 

Cu : 0.5~3.0% 

tzt x.^^m-mi^m^i'^^mt^'^Xh. ATS : 80MPa^±(D 

V ^ A T s ^ mn tzyuy^ t ^ msl ^ tab iz. n . cum .o~2.5 % (?5i6a 
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Am : Ni : 2.0%UT 

: Cr. Mo (O o -^(O 1 m-^tci-X 2 m^^HX'lMSXr 
Ci^:Nb. Tis V<D^1p(Dimt.tci-X2m&^±^^tiX-0.2%^T 

AP : Ni : 2.0%gXT 

5 5 M\^y'i^:^s^^^T(i^i^i[:-t_6o r co J: 9 t'j::: ird^b. Ni ^*2.o%^^;^T^- 
• Bm : Mo CO ^h(Dim-^fcn2m^'B-9iX2.0%!^T 

Bi¥ : Cr. Mo (4, VN^tLtj Mn 7 cc 7 ^ h +-^yU-7^ h (D^g 

^<OWi'fSL^'&.m-^^ffn^:^\.X^^.^ >SL^^ Cr. Mo <73 5 

oO/cii). Bi¥:Cr. Mo (7> 5 "bO 1 ®^fc« 2^^-8-1+ -C2.0%^TfcRS;Si-^ 
C^:Nb. Ti, V(^5 *j<^l®*/c:«2miJJl±^'^f+T'0.2%iiAT 

Nb. Ti. V<7)5 -tjc:) i®^yb}*2S^_L^-^f+l?0.2%Mx.T-^^f 
:^^Mn:d>i^ift6o ;i<^fci6. Nb. Ti^ V«-g't+T?o.2%Hi|5S^-r5iDds^'$ 
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2.0%. Cr : 0.05—2.0%. W : 0.05~2.0%(^ 0 hA^bmi^ixttl ffi^/cfS 2«J^>1 
±l'-^f1-T2.0%J!^T. foSV^f** bJCNb. ri> V(D7h(Dim-^fci^2m^± 
Sr-g't+T-2.0%^T-^^UT^ J;V\ 
Mo : 0.05—2.0%. Cr : 0.05—2.0%. W : 0.05— 2.0%. ^ hib^bmitntL 1 U 

■ Mo., Cr. wfiv^-fnfc. §m^<D^^^-mm'it^mwi^i^^^'^-?)7Lmx\ 
0-05%^^-cf4. "f-^i^-mwm^kw. mm-mM^m\:.^^x-h. ats : 

80MPai^A±cD8l§I3S$^7)ii;!JP^^#bn?^CV^„ rtl.b7D^<Z>-^>tft^5^.n 

#T'#-rMj5?S^J-^fiJ 5 ;i. ^ix;^j^?f^i4(D^Mbi^^<c :i(Dfci^. Mo. 

Cr. W«. Mo : 0.05—2.0%. Cr : 0.05—2.0%. W : 0.05—2.0% 0$5SlfcRS^i-. 

•So ?tt*3. :7'u;^^?i^1)i(o4a^*\b. Mo. Cr. W(D-^^ft(D-g-tffi2.o%JiJLTtJ: 

Nb. Ti. VO 5 t)0 1 mt.tiit 2aj^±^.^ffX'2.0%^T 

Nb. Ti. Vfi. VN-f-K^^-fbifeJ^^TC^-CfciP. Mo. Cr. 5. 1 ®* 

tffttiL. ATS : S0MPaU±(O3\m^^(Dm:}}Qlt)^nhMc. Lt&^U. Nb. Ti. 
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±t&l.tc7cmU^\^. Ca : OA%UT^ REM : OA%]^T<D t> h<D imt-tci-^ 

2m^^^\^xhX\f^o Ca. REM «v^•r;^^'b^^5!4^(^?f0^$|J^^P^'ii brMtto 

\^±iZ'^J^-t^7tB'Xh^o Ca : 0.1%. .REM : QA%^^th^^^m:t 

'^t LTfi. Sb : Q.O\%)iXT. Pb : 0.01%iiAT. . Sn : 0.1%^Tx Zn : 0,01%U^Tx 
Co : 0.1%i^AT:d5f|:^-t?t S„ 
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: 800°CJiAT • . • . 
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^ Jc, ]^v^ A T S b tbSo 
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MM%X. C : 0.04%, Si : 0.02%. Mn : 1.6%. P : 0.01%. S : 0.004%. 

Al : 0.04%. N : 0.002%^^%L. Cu ^0.3% t 1.3% t^^T ^ftM^^-t 

^#Slofc^. 600°CX 1 h(^M+e^^SI^JtebfCo i£T¥70%<0?^ 

mmm^M\^xmm.\.2mm(Di^m^t\^ito 

:itlh^mW^. 0^#T-S^^^iE?SrJteUfc<^*7. 450~500t:<D?a^*K 
mMk^§'^ibo^m (0..13Kft%Al-Zn?g) }C}S«L-t. ^StCj^ 
Mffi^^i^jo^M^J^^U^o ov^1c?'. 450~550^<z>m^fB^(::R:*Pfib. -^HiM 

nibtL fc^mLMi^ o ^ its }c o V ^ T . 51 51^®^ <^ ^Jfi L ? 1 ^ HIS U „ 
S^Jigb. -OV^X♦50~350°CX.20min <7?||ft^a^JfeUfc(Dt); ? I Slf^l^ U . 

iil7Jc. '^S!l!ffi«'D'i?)o#iPO*g(p ATS i W^fB^^^ifeig.Sioia^tcjsif^i- 
®ZL/::Kl^>ltt-. §135^114 5 %t^^»^3Ei^J6jb. o I ^ T250t x 20min <^ 
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Vxmmm=^y =^y^ h+-7/^■r:/-l^-r h^i-B-miH^^i-S^irt-ctl?. ATS 
^■Am3nA%(Dm'^\^\-t. V^-fi^OS?efBj^M^-e'b ATS rSOMPa*?^ 

1± ^ S J^iiffi^S o t ^ItS ^ Mit-r S ^1 t^T 5 r t :b ;ei^ S o 

*S150 'CJUi_h-C A T S : S0MPai^JlJb^:v^5^^iv^liB#^S!'^b#tt;^)S^bi^Sr <t 
/jS-^*^<5o Cu-^^4;450.3«ft%<^#'g-^C{:i, VN-f';h.COfiMSia^T- 1 A T S 

^'0. ^mtYR (= (P^tJi3t^YS/?l5g§S$TS) XlOO %) ^50~90%i 
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LfdWi- mm ^#/c„ 

mxn^ X (%) = { (d-do) /do} X100T'3jt4i)yto do:^^]W:A:M^ 
UTm 9 iCTT-to 

■mMt-r^^t\^i: t). -(SPti^tib^Ift^^fetf^^t t^;l^iJS:•t-S^iS!|!M^^4?)o■#■ 
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-hlE L fc Cu ^-^ ^ V ^^iiffilb'J?) o t fc*D V ^ r ^ ^ 5 ^ ^ ^^M. 
Lj^o Cu(c:-ftx.Ts Mo. Cr. W<^ 5 *)<55 1 2 ^iJ^Jr^^^ ^fi^^ 

6<jjSVN?fi^-C<©^^31{2: J: ?)B|gS3S$36Sil^l;iJb'^b. ATS : 80MPa gljilc 
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98 %i^JlTi:i-5<^;6S0*LV\ 
C : 0.15%liilT 
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Si : 2.0%SIT • ■ 

Mn : 3.0%iaJlT 

P : QAO%^T 
S : 0.02%j^T 
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Al : 0.10%i^T 
N : 0.02%JiiT 

N{i, @^§ilYk-^Mfi#^^'ffc-T?»5«>5t£gi^ltAD^-lira7C^l?'fo 0.02.% 

J; 9 7°i^;^Mfe?i^ttOlp]±;6S^^$tu5^'g^l3:t*0;0l%Jei.T^ ^ff* U <>:i0.0005% 
Cu : 0.5~3.0% 

ATS : 80MPa J^_h<^§)5S§^^OiiAI]^*#btb'iCV^. ^(Ofz.^. 

^ ^t2:#g;te<^^®tt)bt;55^< >fc2)o ciofcJt>> Cu fi0.5~3.0%©|£|Sfr 
Cu l;i 1 .0~2.5 % 1" ^ O ;65 ^ ^ b V ^. 



43 



wo OJ/77400 PCT/JPOl/02749 

Al^ : Ni : '2.0%aT 

: Cr' Mo (DO •h<D 1 felt 2 «^#I+T-2.0%1^;T 

: Nb. Tu Y(Do%(Oimt.fz.\-t2my.±.^^%^'(^Q.2%^J.T 

Am : Ni : 2.0 %&LT 

iSftlC7'v>?.^?i^14:iSife^>f|-i-^„ Ni f:3:2.0%i;AT{iiPSSi-SO;6^*^ 

Bi¥ : Cr. Mo <^ 5 *)<^ l®*ytf*2®^'§'t+-^2.0%£AT 

i^«^fl^J*$riEifti-5f^fflSr.:^b-C*3»)s jK^^JCit? C-^^frt? t So Cr, Mo <0 5 
:i(Dtcib, BS^:Cr. Mo (D 0 h(D 1 Mitten 2m%:^wYX-2.0%UT i^m^-T ^ 
est : Nb. Ti. V (D o 'ib(D iM^tH-i 2m&.±^'^^X0.2%i^T 

Ti. V(Do'ib(Dimt.t-a2mU±7!)^^t\-X0.2%t:m^X^^ir^t. -fX^T. 
fi^?i^i4is<£Ti-So ^lo/tJ?). Nb. Ti. 9 *>cD i«^fc«2«£JlJbSr'g-ff 
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i^tc. :^^m(omMmi'^^-:^'i^m^-eits cui^i-ftx-x. mo : 0.05—2.0%. 

Cr : 0.05~2.0%. W : O.Q5--2.0%(D 7 hll>^hm\-£tltcimt.tcn2U&.±^'^ 
^X*2.0%SkT. feSV^^i^ bt-Nb>. Ti> V<D 5 *><^ 1 ®*fc}i 2®Uil±^-g-ff 

Mo : 0.05~2.0%, Cr : 0.05~2.0%. W : 0.05~2.0%(^ 5 ibt^hMittltc 1 M. 
:^3^mi^ia\,^XMM^l7cmxh'0mnLX-^mxt <bo. mfeMo. Cr. W<D5 
TS : ^OMP^i^^±<D^m^^<DmMii^nht^^^o :Ltih%m<D^^^i!fi^ir[.^ . 

Cr. Mo : 0.05—2.0%. Cr : 0.05—2.0%. W : 0.05— 2.0% OlaHic: IS^i" 

S„ 5:f:*5. :/i^;^^^14<^1il,'^;«)^f>. Mo. Cr^ W(D^mM(D^tjrn2.0%&.T\^ 

Mb. Ti. y(D^ib(Oimt.fci±2m^±^^f)rX2.0%UT 

Nb. Ti, V«. \>'^-Tf}.-h^itmm}^7XimXhV . Mo. Cr. WcDl®^fc}4 2 . 

ffl^±<^-^*-t5^-^tc. £->m\^f!t:^zm^Lx^^x^ :itibNb. tk v 

ATS : SOMPa iJJt±<^5l5S3ii$ OiiJ!jP*S#btb2»o bd^'L. Nb. Ti^ V<Ooh 
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^(ofzib. Nb. Ti. vfi, ^nx2.o%&.T^-cm:^i-^(D^m-ti^\'\ 

±^e.LfcytmSk^\^.' Ca : 0.1%&.T. REM : 0,1% &.T<D ^ h(D 1 mt.fcit 
2a^^Wb-Cl3 J;V\ Ca, REM t*V^■ri^>b^^9E^^<^?^^$!)^^^ $rii LTStto' 
lp]_h{c^^i-^7u^r'fc^o L;ei^L. Ca : 0.1%. REM : 0.1%ilr^tu-^*tl/^;i 

>^t UXJi. Sb: 0.01%iiXT, Pb : 0.01%i!^T. Sn : 0.1%i!^T. Zn : 0.01%^^]LT^ 
Co : 0.1%Je;T;5JfF^T?#'5o 
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mm^^m : 800°CJ^T 
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4i>o##ttds^^SfcJs!), 5Q0X^ytir^(Di)m-^\^ 
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*/c. :$:^mmm^i-x. mmmmi^'o^'^. ii^mj^i^m^mLx. 4ti^^mi±. 
y'i^:=^mm:i^^xj^m'k^±m<D^m^n'z>xhx\^\ 

■ <mmm>. 

m:^ y y^^tim ^ 2 (c^-r^^tT-^^rBijEM b-ctsip: 2.0mm (o^nm^ m 
"^hMcmmmm mwm ^z.^^-^x. w^mk. m.^^m\:.m^. 
(1) m^am 
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(2) 3mm± 

mht^^itmw mji^m) Jb^b. ns.s-^^m^mn^uwLi^s nsz224i(Dm 

(3) Mf^^m^t'-^^ 

mvfc(o%: -^mmm^MMi^s mmmm(D^m'-WB. mi)(jtstiYsm. ^mm. 

$TSht) iS:*6i>. AYS=YSht-YS. A T S = T Sht- T S ^#i±i UfCo 

/j:ia^ ysht, t SHTi^k^f-mm-mfuhm^cofs^i^jt^:^. 3]mm^x'h'o . ys. 

(4) :A:feif^ 

^\-f^X,\t^ % (%) = { (d-do) /do} XlOO T*^«)fc„ J^£*5/ do : laj^ 
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